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1. 

METHOD FOR SUPPORTING SCALABLE 
PROGRESSIVE DOWNLOADING OF VIDEO 

SIGNAL 

DOMESTIC PRIORITY INFORMATION 

This application claims priority under 35 U.S.C. S 119 on 
U.S. provisional application 60/631,170, filed Nov. 29, 2004; 
the entire contents of which are hereby incorporated by ref 
CCC. 

FOREIGN PRIORITY INFORMATION 

This application claims priority from Korean Patent Appli 
cation No. 10-2005-005.1367, filed on Jun. 15, 2005; the 
entire contents of which are hereby incorporated by refer 
CCC. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method for enabling 

Scalable progressive downloading of video signals. 
2. Description of the Prior Art 
As AV content is digitized, the digitized content may be 

recorded in a recording medium Such as a disk and transferred 
to users. In addition, with the development of networks, the 
digitized content may be stored in a server. Therefore, users 
can receive the content through networks and reproduce the 
received content through their terminals, e.g., PCs, thereby 
viewing the content. 
A method for receiving and reproducing the content data 

through networks as described above includes a streaming 
scheme and a download scheme. In the streaming scheme, 
content data are received and simultaneously decoded, so that 
the decoded data are presented to users. In the download 
scheme, all of the content data are received and stored as a file 
and data of the stored file are sequentially read for decoding. 
The streaming scheme is advantageous in that it can 

present the content data directly without long waiting time 
(but buffering time for some data is required). However, the 
streaming scheme is disadvantageous in that the content data 
cannot be moved or copied to other media because the content 
data are not stored as a file, and users must receive the content 
data again through networks when the users want to view the 
content data again. Differently from the streaming scheme, 
the download scheme is advantageous in that the content data 
can be moved or copied to other media because the content 
data are stored as a file. However, the download scheme is 
disadvantageous in that more time is required because pre 
sentation of the content data is performed after all the content 
data have been received. 
A progressive downloading scheme is a scheme for over 

coming disadvantages of the two schemes as described above. 
According to the progressive downloading scheme, data in 
the previously recorded file are read, decoded and outputted 
while currently downloaded content data are stored as a file. 
Further, some of the data are stored as a file and directly 
decoded without waiting time, and the file data can be repeat 
edly viewed after the initial viewing because the received data 
are stored as the file. In addition, the data may be copied or 
moved to other media. 

However, because content data stored in and provided from 
a server must be provided with Quality of Service (QoS) 
according to network load or capability of a terminal, it is 
preferred to encode the content data by a scalable video or 
audio codec scheme. For example, according to a Scalable 
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2 
Video Codec (SVC) scheme, video signals are encoded with 
the best quality, but videos with low quality can be expressed 
even when a partial sequence (a sequence of a frame inter 
mittently selected from the whole sequence) of a picture 
sequence created through the encoding is decoded for use. 

Accordingly, a content server stores a content data file 
obtained by encoding video signals with the best quality, and 
transmits a picture sequence Suitable for current conditions, 
i.e., a current bandwidth of a network, rendering capability of 
a terminal, etc., from the file, thereby causing the picture 
sequence to be decoded. That is, the data (Scalable data) 
encoded by the scalable scheme may also be transmitted 
while some data in the file are skipped during transmission 
according to the current transmission states. 

According to the progressive downloading scheme as 
described above, received data are stored as a file, i.e., meta 
data (representing Subsidiary information of the file, a timing 
index, etc) of a content file initially transmitted from a server 
are stored at a corresponding position of the file, and then the 
content data are stored. However, if the content data are 
partially received due to the scalable characteristics, the con 
tent data do not correspond to the information of the metadata 
recorded in the specific position of the file. That is, a loss 
block having no content data occurs at a position designated 
by the metadata. Therefore, when the stored file is read and 
reproduced again depending on the meta data, there is an 
attempt to decode the data loss block, which may cause unex 
pected errors. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to solve 
the above-mentioned problems occurring in the prior art, and 
it is an object of the present invention to provide a method in 
which, when scalably encoded content data are decoded by a 
progressive downloading scheme and simultaneously stored 
in a file, a decoding problem does not occur in the Subsequent 
reproduction of the file even though the content data are 
partially stored in the file. 

It is another object of the present invention to provide a 
method for decoding data of a corresponding file in order to 
prevent a decoding problem from occurring when Scalably 
encoded content data are partially stored in the file by a 
progressive downloading scheme. 

It is further another object of the present invention to pro 
vide a method for progressively downloading Scalably 
encoded content data in consideration of current data trans 
mission environments so that the downloaded data can be 
reproduced with high quality. 

In order to achieve the above objects, according to one 
aspect of the present invention, when a server transmits scal 
ably encoded content data to a client, the server transmits 
Some of the content data from a head of the content data to a 
tail of the content data according to transmission conditions, 
and transmits some of residual data of the content data having 
not been transmitted in the prior process. 

In order to achieve the above objects, according to another 
aspect of the present invention, when Scalably coded trans 
mission content data is reproduced, the transmission content 
data are stored in a storage means as a file, the content data is 
read, decoded and output, and the recorded content data are 
read while an area having no recorded content data is skipped 
based on a specific code in the file. 

According to one embodiment of the present invention, 
data of a picture sequence selected from content data are 
partially provided to a client according to a transmission rate 
of a transmission channel. 
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According to one embodiment of the present invention, a 
server transmits content data including a specific code. 

According to another embodiment of the present invention, 
a server provides identification information indicating that a 
specific code must be recorded, and a client storing received 
content data as a file records the specific code at a correspond 
ing position in the file based on the identification information. 

According to one embodiment of the present invention, 
when data in a file including recorded content data are read, 
portions from a portion having a recorded specific code to a 
portion before a data block starting without the specific code 
are skipped. 

According to another embodiment of the present invention, 
when data in a file including recorded content data are read, 
portions from a portion having a recorded specific code to a 
portion before a data block starting with another specific code 
having a value different from the specific code are skipped. 

According to one embodiment of the present invention, in 
a file including recorded content data, the size of the file is 
reduced by filling an area having no content data with content 
data recorded after the area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the 
present invention will be more apparent from the following 
detailed description taken in conjunction with the accompa 
nying drawings, in which: 

FIG. 1 is a block diagram illustrating the construction of a 
network apparatus to which a progressive downloading 
method is applied according to one embodiment of the 
present invention: 

FIG. 2 is a diagram illustrating example of a format of a 
scalable content data file to be downloaded according to the 
present invention; 

FIG. 3 is a diagram illustrating one example of a format of 
a file downloaded and stored according to the present inven 
tion; 

FIG. 4 is a diagram illustrating State change in a file record 
ing content data downloaded by a progressive scheme accord 
ing to the present invention; 

FIG. 5 is a diagram illustrating a scheme for reducing a file 
in which all data are not downloaded according to the present 
invention; and 

FIGS. 6 and 7 are block diagrams illustrating the construc 
tions of network apparatuses to which a progressive down 
loading method is applied according to other embodiments of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, a preferred embodiment of the present inven 
tion will be described with reference to the accompanying 
drawings. 

FIG. 1 is a block diagram illustrating the construction of a 
network apparatus to which a progressive downloading 
method is applied according to one embodiment of the 
present invention. 
As shown in FIG. 1, the storage 2 stores many scalably 

encoded content data files. FIG. 2 shows an example of one of 
the content data files stored in the storage 2. In the file, 
information “ftyp’ for file types, non-scalably coded audio 
data blocks a(0 to a3, video data blocks 20, and meta data 
“moov" are sequentially disposed. The video data blocks 20 
are generally disposed in a sequence of presentation time. In 
the same time Zone, the video data blocks 20 are disposed in 
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4 
a sequence of a lower sequence, e.g., blocks of an SNR base 
layer in a Quarter Common Intermediate Format (hereinafter, 
referred to as QCIF) sequence, blocks of an SNR enhance 
ment layer in the lower sequence, and an upper sequence, e.g., 
blocks of a CIF sequence. The CIF sequence has been coded 
employing a picture of the QCIF sequence as a prediction 
image. 
When a request for the file stored as shown in FIG. 2 is 

received from the client 3, the media server 1 of FIG. 1 reads 
the file from the storage 2 and transmits the read file. Herein, 
the media server 1 first transmits the information “ftyp’ for 
file types and the metadata "moov’. Before the transmission, 
the media server 1 transmits/receives information to/from the 
client 3, thereby determining a proper transmission rate and 
parts to be transmitted according to the transmission rate. For 
example, when the determined transmission rate may cover 
all of the SNR base and enhancement layers of the QCIF, the 
media server 1 transmits the blocks of so(), so 1, s20, s21, s40 
and s41 in the simplified example of FIG. 2. 
When the information “ftyp’ for file types and the meta 

data "moov” are received, the download module 3a in the 
client 3 creates a file based on the received information and 
records the received data in corresponding positions of the 
file. 

After transmitting the information “ftyp’ for file types and 
the meta data "moov, the media server 1 transmits content 
data. That is, the media server 1 transmits the non-scalably 
coded audio data blocks ao to a3 and scalably coded video 
data blocks according to a presentation order of each block. In 
transmission of the video data, there is an attempt to transmit 
only a data block corresponding to the picture sequence pre 
viously determined by mutual information exchange. That is, 
when it has been determined to transmit up to the block of the 
SNR enhancement layer in the QCIF, there is an attempt to 
transmit only the blocks of so0, s01, s20, s21, s40 and S41 in 
the example of FIG. 2. 
When a channel bandwidth is far lower than an initially 

determined transmission rate due to deterioration of charac 
teristics of a network transmission channel while the video 
data are transmitted, the media server 1 does not transmit a 
portion less affecting the picture quality, i.e., skips the por 
tion, even when the data are lost in order to reduce the amount 
of transmitted data by the reduction of the transmission rate. 
For example, if the data of the blocks so1, s21 and S41 of the 
SNR enhancement layer in the QCIF sequence can be trun 
cated (when FGS or bit-plane coding is used), only a front 
portion of each block is truncated and transmitted. However, 
if the data have been encoded so that it cannot be truncated in 
random positions, the media server 1 skips transmission of all 
of the corresponding data blocks. The current transmission 
rate of a transmission channel may be understood by trans 
mitting a value obtained by dividing the amount of actually 
received data by time from the download module 3a to the 
media server 1. 

After all of the whole picture sequence of the content data 
selected by the afore-described process is completely trans 
mitted, one file is completed in the storage means 3c, e.g., a 
hard disk, of the client 3. FIG.3 shows an example of a format 
of the file created according to the transmission process as 
described above. In the example of FIG.3, the QCIF sequence 
is selected, so that content data do not exist in corresponding 
areas A S02, A S12, A S22. A S32 and A S42 of the data 
block corresponding to the CIF sequence, and only some of 
the content data (white portions) are recorded in correspond 
ing areas A S01, A S21 and A S41 of the data block belong 
ing to the SNR enhancement layer in the QCIF sequence. 
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In the created file 301, a Truncation Code (hereinafter, 
referred to as TC) 1 is recorded just behind the data in a block 
on which the block data are partially recorded instead of being 
recorded throughout the block. Even when all of the block 
data have not been transmitted, a TC2 may be recorded in 
front of a corresponding recording area. ATC is defined so 
that it is not confused with another syntax within a media bit 
stream. Particularly, the TC has a value different from that of 
a start code inserted in front of a data block. 

In one embodiment in which the TC is recorded, when the 
media server 1 does not transmit all of the corresponding data 
block but transmits some of the corresponding data block, a 
TC is added to behind of the data for transmission. In this 
case, the download module 3a in the client 3 has only to 
record some data of the received data block in an area indi 
cated by position information in the file of the data. The media 
server 1 transmits the block data through transmission seg 
ments and each of the transmission segments includes data, 
position information in the file of the data, subsidiary infor 
mation for the data, e.g., data types, a truncation flag which 
will be described later, etc. 

In another embodiment in which the TC is recorded, when 
the media server 1 does not transmit all of the corresponding 
data block but transmits some of the corresponding data 
block, the media server 1 sets a truncation flag to a prede 
termined value, e.g., 1, in the Subsidiary information of trans 
mission segments including the last portion of the block data. 
When the truncation flag has been set in the subsidiary 
information of the received transmission segments, the down 
load module 3a records the data and then records a TC just 
behind the data. 
When all of the block data have not been transmitted, 

according to one embodiment in which the TC2 is recorded in 
front of the corresponding area, the media server 1 transmits 
only the TC instead of data of a corresponding block, or sets 
a truncation flag in the Subsidiary information of transmis 
sion segments and sets the data size to 0 for transmission. 
When all of the block data have not been transmitted, 

according to one embodiment in which the TC2 is not 
recorded in front of the corresponding area, a media player3b 
(or a media decoder) determines that valid content data have 
been recorded in the recorded file 301 by detecting a start 
code recorded in front of each block. 

That is, when the TC is recorded in front of the area 
corresponding to the data block to which all of the block data 
have not been transmitted, the media player 3b skips (i.e., 
ignores) the block up to the portion just before the block 
having no TC, thereby reproducing only valid data inter 
vals. However, when the TC, is not recorded in front of the 
area corresponding to the data block to which all of the block 
data have not been transmitted, the media player3b skips (i.e., 
ignores) the block up to the portion just before the block 
having a start code, thereby reproducing only valid data 
intervals. 

In a case in which the media player (media decoder) 3b 
reads the TC during decoding, when the data block is a block, 
e.g., a FGS slice in an SVC, which may be truncated at 
random positions, the media player 3b recognizes that the 
data ends at a position at which the TC has appeared and 
continues the decoding. 

While the download module 3a records the received data 
block in the created file 301, the media player 3b sequentially 
reads the data block from the head, decodes the read data, and 
outputs the decoded data on a screen. When the media player 
3b meets the TC during the sequential reading of the data 
block, the media player 3b skips an area having no recorded 
data according to the afore-described method, reads valid 
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6 
data portions, decodes the read data, and outputs the decoded 
data. Accordingly, downloading of the content data can be 
performed with the decoding output at the same time. 

While the download module 3a creates the file and receives 
the data, the download module 3a updates the status of the 
file. FIG. 4 is a diagram illustrating change in the file statue. 
The statue may be recorded in the subsidiary information of 
the file, e.g., the metadata “moov’. 

After the download module 3a creates an initial file, the 
download module 3a designates the status of the file as a 
created state 41. When the block data belonging to the 
selected sequence are transmitted to the end and recorded 
with some missing block data according to variation of a 
channel bandwidth, the download module 3a designates this 
status as a virtual completed state 42. The file in this state 
may be moved or copied to another medium, and it is also 
possible to present the moved or copied file through a player 
having a decoder capable of recognizing the TC. The down 
load module 3a transmits an additional download request for 
the file in the virtual completed state to the media server 1, 
thereby receiving the file. That is, the download module 3a 
transmits a download request for all data (encoding data for 
the best quality) of the selected file to the media server 1. If the 
media server 1 has known information previously provided 
for corresponding content data, the media server 1 provides 
the download module 3a with data of remaining portions 
having not been provided, e.g., non-transmission intervals of 
the SNR enhancement layer block of the QCIF sequence and 
blocks of the CIF sequence in FIG. 3. Otherwise, the down 
load module 3a provides the media server 1 with information 
for the currently downloaded data, thereby requesting down 
loading for the data of the portions having not been provided. 

After the primary download is completed, a download 
request and reception for the content data, i.e., residual data, 
having not been provided may also be performed while the 
media player 3b reproduces the file data in the virtual com 
pleted State, or may be performed at a random time point after 
the reproduction is completed. Further, additional content 
data may be received and recorded when there left some extra 
available transmission channels according to the channel 
bandwidth, the decoding capability of the media player 3b, 
etc., in addition to the content data having been reproduced 
and output after the primary download. This is because con 
tent data of a corresponding file may be reproduced by a 
player having Superior decoding capability through a differ 
ent medium. If all data in the file are received through the 
additional downloading, the download module 3a updates the 
status of the corresponding file to a completed state 43. 

FIG. 4 shows that predetermined content data have been 
completely downloaded over twice. However, the content 
data may be completely downloaded over more than three 
times. In this embodiment, the level of a virtual completed 
state is designated, so that download for predetermined con 
tent data corresponding to the next step is requested based on 
the level when there left some extra available transmission 
channels, thereby receiving the corresponding data. If all data 
are received in the file through several times of downloads, 
i.e., a multi-path process, the download module 3a updates 
the status of the corresponding file to the completed state 43. 

After the primary download, the content data may also 
exist in the virtual completed state, or in the virtual com 
pleted state in which the file is not filled with all data even 
though one or more additional downloads has passed after the 
primary download. 
When an additional download for the content data having 

not been provided is unnecessary after the primary download 
is completed, a user may execute a separate application pro 
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vided in the client 3, thereby reducing the size of the file in the 
virtual completed state. FIG. 5 shows an example in which 
the size of the file is reduced. Referring to FIG. 5, in order to 
reduce the size of the file, the received content data blocks are 
moved to areas (hatched by slant lines) having no recorded 
content data. A method for finding out the areas having no 
recorded content data is the same as that by which the media 
player 3b finds out areas to be skipped based on the TC (and 
the start code) as described above. That is, if a TC 501 
appears, the media player 3b removes areas before a data 
block 502 starting without a TC. Otherwise, if a TC appears, 
the media player3b removes areas before a data block starting 
with the next start code. Then, valid content data after the 
areas are moved to positions of the areas, so that the size of the 
file is reduced. Herein, since position information changes 
due to the movement of the data blocks, meta data informa 
tion is also updated according to the change in the position 
information. In addition, the status of the file is also updated 
to the completed state from the virtual completed state. 

FIG. 6 is a block diagram illustrating the construction of a 
network apparatus to which a progressive downloading 
method is applied according to another embodiment of the 
present invention. 
As shown in FIG. 6, content data transmitted from a media 

server 61 are stored in a storage means 63C by a download 
module 63a and are simultaneously buffered by an interme 
diate buffer 63d. Accordingly, a media player 63b sequen 
tially reads the content data buffered by the intermediate 
buffer 63d and decodes the read content data for output, 
instead of reading content data from a recorded file. Since the 
content data buffered by the intermediate buffer 63d are 
recorded without empty spaces and the media player 63 buses 
the data of the intermediate buffer 63d, the media server 61 
does not need to provide a client 63 with the TC or infor 
mation for record of the TC in the afore-described embodi 
ment. 

When the file recorded by the download module 63a does 
not include all data, i.e., when the file is in the virtual com 
pleted state in the afore-described embodiment, presentation 
errors may occur due to garbage data in areas having no 
recorded content data when decoding is performed. Conse 
quently, it is preferred that the download module 63a receives 
all data from the media server 61 through a transmission 
request when there left some extra available transmission 
channels, thereby updating the status of the file to a com 
pleted state. 

FIG. 7 is a block diagram illustrating the construction of a 
network apparatus to which a progressive downloading 
method is applied according to further another embodiment 
of the present invention. 
As shown in FIG. 7, content data and subsidiary informa 

tion transmitted from a media server 71 are stored in a storage 
means 73c by a download module 73a and are simultaneously 
applied to a mid-processor 73d. The mid-processor 73d ana 
lyzes only the subsidiary information of the content data from 
the applied content data, understands predetermined portions 
of the content data in which predetermined blocks of the 
content data are recorded, read corresponding data from the 
portions, and provides the read corresponding data to a media 
player 73b. Accordingly, the media player 73b sequentially 
decodes the content data provided from the mid-processor 
73d, thereby storing the decoded content data in a file and 
simultaneously presenting the decoded content data. Since 
the mid-processor 73d understands positions of block data 
non-continuously recorded in the content data from Subsid 
iary information in received transmission segments, the 
media player 73b does not need to record information such as 
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8 
a TC in the file. Accordingly, in the present embodiment, the 
media server 71 does not need to provide a client 73 with the 
“TC” or information for record of the TC in the afore-de 
scribed embodiment. 
When the file recorded by the download module 73a does 

not include all data, i.e., when the file is in the virtual com 
pleted state in the afore-described embodiment, presentation 
errors may occur due to garbage data in areas having no 
recorded content data when decoding is performed. Conse 
quently, it is preferred that the download module 73a receives 
all data from the media server 71 through a transmission 
request when there left Some extra available transmission 
channels, thereby updating the status of the file to a com 
pleted state. 

According to the present invention as described above, a 
progressive downloading method is applied to scalable video 
or audio data, so that users can view scalably encoded content 
data provided from a server without waiting time and can 
repeatedly enjoy stored content data with more higher quality. 
The preferred embodiment of the present invention has 

been described for illustrative purposes, and those skilled in 
the art will appreciate that various modifications, additions 
and Substitutions are possible, without departing from the 
Scope and spirit of the invention as disclosed in the accom 
panying claims. 

What is claimed is: 
1. A method for reproducing content data for a picture 

sequence including a base layer data and an enhancement 
layer data in a client, comprising: 

first obtaining, by the client, first coded data having Sub 
sidiary information and being a partial portion of the 
content data, the first coded data being obtained accord 
ing to first transmission conditions, the partial portion 
corresponding to the base layer data; 

recording, by the client, the first coded data in a file; 
recording, by the client, a truncation code in the file based 

on the Subsidiary information, the Subsidiary informa 
tion including information indicating the first coded data 
includes a portion of the content data for the enhance 
ment layer data; and 

reproducing, by the client, the first coded data in the file 
based on the truncation code, 

wherein the content data includes a plurality of data blocks, 
if data in a data block is partially obtained during the first 

obtaining, the truncation code indicates an end position 
of the data in the data block, and 

if all data in a data block is not obtained during the first 
obtaining, the truncation code indicates a start position 
of the data block. 

2. The method of claim 1, further comprising: 
second obtaining, by the client, second coded data for the 

content if the first transmission conditions are changed 
to second transmission conditions by exchanging infor 
mation between a server and the client, the second coded 
data being transmitted according to the second transmis 
sion conditions and including a residual portion of the 
content data, 

wherein the first transmission conditions and the second 
transmission conditions are determined by exchanging 
information between the server and the client, and the 
exchanged information includes a current bandwidth of 
a network and rendering capability of the client; and 

recording, by the client, the second coded data in the file, 
the recorded file includes the first coded data and the 
second data, and the recorded file corresponds to the 
enhancement layer data. 
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3. The method of claim 2, wherein the first transmission 
conditions and the second transmission conditions include at 
least one of a type of a sequence and an available transmission 
rate of a transmission channel, and the first transmission 
conditions and the second transmission conditions have dif 
ferent types of the sequence or the available transmission 
rates of the transmission channel. 

4. The method of claim 1, whereina status of the file having 
the first coded data is distinguished from a status of a file 
having recorded all of the picture sequence. 

5. The method of claim 2, wherein a status of the file in 
which the first coded data is completely downloaded is des 
ignated as a virtual completed Status, and a file in which the 
first coded data and the second coded data are completely 
downloaded is designated as a completed Status. 
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